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Recommended Exercises
(Fogler Chapter 12)

P-12-3 (3ª. Ed.) = P-12-3 (4ª. Ed.)
P-12-4 (3ª. Ed.) = P.12-4 (4ª. Ed.)

P-12-6 (3ª. Ed.) = P-12-6 (4ª. Ed.) 
P.12-7 (3ª. Ed.) = P-12-7 (4ª. Ed.) 

P-12-18 (3ª. Ed.) = P-12-16 (4ª. Ed.) 
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P.12-3
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Type of Limitation
Variation of Reaction Rate with:

Superficial velocity Particle size Temperature

External U1/2 dp
-3/2 Linear

Internal Independent dp
-1 Exponential (Eap=E/2)

Surface reaction Independent Independent Exponential (Eap=E)

The catalytic reaction A→B takes place in 
a fixed bed reactor containing  spherical 
porous catalyst .  The overall rxn rates at a 
point in the reactor are shown in the graph. 

(1) For which, if any, of the conditions 
shown (flow rates and temps) is the 
reaction limited by external diffusion?

(2) For which, if any, of the conditions 
shown (flow rates and temps) is the 
reaction limited by surface reaction rate?

(3) For which, if any, of the conditions 
shown (flow rates and temps) is the 
reaction limited by internal diffusion?
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(4) For a flow rate of 10 g mol/h, determine 
the overall effectiveness factor Ω at 360K
(5) For FT0= 5000 g mol/h, estimate the 
internal effectiveness factor η at 367K
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